This paper exploits the homogeneity of data from a cohort of Northern Ireland graduates to explore the extent to which both the incidence and impacts of overeducation are specific to individuals of particular ability levels as proxied by their position within the graduate wage distribution. It was found that whilst the incidence of overeducation was heavily concentrated within low ability segments of both the male and female graduate wage distributions, it was by no means exclusive to them.
Introduction
Recent years have seen a burgeoning literature attempting to explain the phenomenon whereby workers are located in jobs for which they are overqualified or overeducated (Chevalier, 2003 , McGuinness, 2003b , Bauer, 2002 , Dolton & Vignoles, 2000 , Hartog 2000 , Greene, McIntosh & Vignoles, 1999 , Groot, 1996 . To date, the majority of the literature can be characterised as attempting to provide a range of explanations for overeducation that are broadly consistent with a number of theoretical labour market frameworks. The majority of studies have tended to support an assignment interpretation of the labour market whereby the earnings of workers will depend to some extent on both individual and job characteristics implying differential returns to required, surplus and deficit education (Bauer, 2002 , Daly, Buchel & Duncan, 2000 , Kohn & NG, 2000 , Kiker, Santos & de Oliveiria, 1997 . Clearly such findings create difficulties for Human Capital Theory (HCT) which predicts equal returns.
Nevertheless, some authors continue to argue that the HCT framework remains consistent if overeducated workers are substituting formal for informal human capital or are less capable than adequately matched individuals (Chevalier, 2003 , Duncan & Hoffman, 1981 , Kiker et al, 1997 , Sicherman, 1991 , Sloane, Battu & Seamen 1996 , Sloan, Battu & Seamen 1999 , Daly, Buchel & Duncan, 2000 , Kohn & NG, 2000 .
Thus according to these views, overeducation merely arises because of a lack of controls that allow for the substitution of different types of human capital and / or worker heterogeneity within the standard wage equation framework 1 .
The lack of controls for informal human capital such as that acquired through on and off-the-job training is the most consistently adopted argument of the two used to harmonise the existence of overeducation with HCT. The observed inverse relationship between overeducation and labour market experience is widely cited as evidence in support of this view. However, such research fails to give any serious consideration to the possibility that the observed relationship may be due to cohort effects. It may simply reflect the fact that older (and now coincidentally more experienced) workers entered the labour market during a period when there was a higher availability of high skilled jobs. In addition, found nothing to support the hypothesis that overeducation and enterprise training (proxies on-the-job training) were substitutes whilst Duncan & Hoffman, (1981) , found evidence to suggest that general labour market experience is not treated by employers as a substitute for formal education.
However, it is the argument linking overeducation with unobserved heterogeneity that this paper will concentrate on. In relation to the overeducation / low ability hypothesis, particularly with respect to the graduate labour market, there is some merit in the notion that significant differences will exist in the ability levels of university leavers mainly as a result of the changing nature of university participation over recent decades. The UK Higher Education (HE) sector has expanded rapidly in recent years, for instance, full-time enrolments expressed as a proportion of the under 25 Northern Ireland (NI) working age population increased from 8 to 26 per cent between 1986 and 2001. Chevalier (2003) argues that such a widening of access is likely to have lead to a greater spread in the ability levels of students enrolling on degree programmes and subsequently entering the labour market. Thus, it is argued, educational credentials no longer constitute a sufficient control for ability levels, resulting in the standard wage equation framework overestimating the impacts of overeducation on earnings. Both Chevalier, (2003) and Bauer, (2002) adopt methodologies that, they argue, control for unobserved heterogeneity by assuming that all of the unexplained effects in a wage equation omitting explicit controls for skill heterogeneity can be attributed to such influences. Both authors attempt to demonstrate that the observed wage effects associated with overeducation are greatly reduced when the impacts of unobserved heterogeneity are allowed for. However, these studies assume that unobserved individual differences relate only to skills and thus ignore the wage impacts of other personal / job characteristics that may have been omitted from their initial models, consequently, the impact of heterogeneous skill effects on the overeducation wage differential may have been overestimated. In support of this view, McGuinness (2003b) demonstrates that a large overeducation pay penalty persists even after explicit controls for worker skill heterogeneity were included within an empirical framework.
This paper uses data from a graduate cohort and applies a slightly modified version of the Mincer framework (Mincer, 1974) to test the propositions that "overeducation originates from the lack of skills of graduates" (Chevalier, 2003) and that "the probability of educational mismatch is correlated with innate ability" (Bauer, 2002) .
The study utilises data from a graduate cohort which allows for a stronger test of the overeducation / ability hypotheses as the graduates under examination will be relatively homogenous in terms of age and labour market experience. Such homogeneity limits any bias associated with a lack of controls for the substitution of formal with informal human capital investments such as on-the-job training, thus allowing us to more effectively isolate ability related impacts.
The central hypothesis adopted within the paper rests on the proposition that an individual's position within the wage distribution will approximately reflect their relative ability levels. Given that we are dealing with a cohort of individuals with very similar levels of education and experience, it is reasonable to assume that the cohort will be sorted in the labour market via the wage distribution according to ability, therefore we would expect higher ability graduates to occupy elevated positions within the wage distribution. We also assume, again on the grounds of human capital homogeneity, that graduates located in the same segment of the wage distribution will be of broadly similar ability. In the first instance the paper will assess the extent to which the incidence of overeducation is distributed across the wage distribution. This allows us to assess the extent to which the incidence of overeducation changes between the various ability groupings. Using quantile regression techniques, the paper will then go on to assess how individuals who are overeducated within the various ability related segments of the wage distribution are impacted relative to their well matched counterparts. The major advantage of such an approach relates to the fact that separate regressions are estimated for each ability related segment of the distribution, thus by default we contend that our models are free from any bias relating to unobserved heterogeneity. Obviously, in relation to testing the overeducation / hypothesis, the impacts of overeducation are of principal importance. For instance, if it transpires that graduates of both high and low ability are classified as overeducated but only low ability graduates suffer a wage loss, then the hypothesis linking overeducation with unobserved heterogeneity will remain consistent. However, should the wage impacts of overeducation also be apparent within the mid and upper segments of the graduate wage distribution, this would suggest that graduates of mid to high ability classified as overeducated suffer a wage cost relative to their well matched counterparts, such a finding would cast doubt on any hypothesis linking overeducation exclusively to unobserved skill differences. In relation to theory, a finding of ability wide overeducation impacts would suggest that job characteristics are imposing productivity ceilings on the activities of some graduates, thus lending support to an assignment interpretation of the labour market.
A finding that the wage impacts of overeducation are restricted to low ability graduates would tend to support the view linking overeducation with unobserved heterogeneity and, by default, bring the phenomenon more into line with the central prediction of HCT that workers earn a wage that equates to their marginal product.
Methodology
The estimated model is a modified version of the standard Mincer equation that has been widely utilised within the overeducation literature and can be written as follows: 
Where X is a set of explanatory variables, S is years of attained schooling, Ex is experience and D o is a dummy variable indicating if an individual is overeducated.
The above model could also be estimated by substituting achieved credentials for years of acquired schooling, however, given the homogenous nature of the cohort there would be little advantage to such an approach. Generally, the Mincer framework performs well in explaining the positive relationship between ability, as proxied by schooling, and earnings when applied to heterogeneous panels of data, however, wide cross country variations in the estimated returns do exist (see Harmon, Oosterbeek & Walker, 2003 
Quantile Regression Approach
Studies of overeducation have generally tended to adopt a standard OLS methodology for estimating the overeducation / earnings relationship. Such an approach will only reflect the impact of overeducation on the mean of the conditional distribution of earnings and therefore does not allow for the possibility that the impacts might vary across the wage distribution. The quantile regression (QR) technique provides an obvious solution to this potential problem. As the name suggests, quantile regressions allow us to estimate overeducation impacts within different quantiles of the earnings distribution by weighting observations appropriately across the entire sample. For the technique to be useful we require there to be sufficient variation in the levels of the exogenous variables across the various quantiles so that statistically significant returns can be estimated for each decile. The empirical results suggest that the data used here is sufficient to meet that condition.
The quantile regression model can be formally written as follows (see Buchinsky, 1994) .
Where i x is a vector of exogenous variables. 
The above equation is usually written as: There has been limited application of the QR approach both within the context of studies of ability related returns to education or overeducation and certainly none that combine both. Harmon, Oosterbeek & Walker (2000) use the technique to show that the returns to education are greater for higher ability individuals in the upper segments of the wage distribution, thus demonstrating the complimentarity of education and ability. Hartog et al (2001) did estimate models using Portuguese data for the years 1982, 1986 and 1992 and found that whilst the returns to surplus schooling increased as one moved up the Male and Female wage distributions the penalty associated with overeducation, as proxied by the difference between the returns to required and surplus education, remained relatively constant. However, the model was estimated using an economy level data-set that contained wide variations in human capital levels, thus provided no insights into the validity of the overeducation / ability relationship as no assessment was made of the extent to which there were varying returns accruing to individuals with similar levels of education and experience.
Data
The data come from a cohort study of all Northern Ireland domiciled students entering HE in 1991 / 1992. The data used here comes from a second follow-up conducted via a postal questionnaire in early 1999. The data contains 1,353 valid responses of which 1,255 successfully completed a HE programme of study and has information on wage rates, faculty, marital status and job characteristics. Just over 60 per cent of the sample attended Northern Ireland universities with the vast majority of the remainder electing to study in GB institutions. In determining each individual's level of attained education only further study on a full time basis leading to a HE qualification is considered. It is assumed that such study was undertaken immediately following the completion of the undergraduate degree given the age profile of the cohort. In addition the limited time period that elapsed from first graduation to the 1999 follow-up severely restricted the extent to which individuals were likely to be entering and exiting full-time employment.
Of the 1,255 completers, 58 per cent were female and 42 per cent male and of these 1,038 (83%) were in full-time employment 2 . The respective full-time participation rates for the sample were 84 per cent for females and 86 per cent for males demonstrating that the drop out rates for females were not significantly higher than for males implying that sample selection controls are unlikely to be necessary in this case. This view is supported by the findings of Dolton & Vignoles (2000) who report that selection influences relating to non-participation amongst female graduates were 2 Approximately 95 per cent of completers obtained undergraduate degrees with 5 per cent obtaining a Higher National Diploma (HND).
largely unimportant with respect to the earnings equation. The point is further emphasised when we look at the breakdown of successful completers in the sample by current economic status (Table 1) . Just 17 (3%) of female graduates in the sample were economically inactive (looking after the home or on a career break) rendering the estimation of a selection model both questionable and impractical. In any case,
given that both the male and female regressions are estimated in quantile form, any issue of bias related to truncated data becomes largely irrelevant.
The sectoral composition of those in full-time employment is given in Table 2 . As might be expected males are disproportionately represented in sectors such as
Manufacturing and Construction. Nevertheless, the most striking aspect of the table is the much heavier reliance of female graduates on the public sector for employment with over half of those in employment working in Government positions (Table 2) .
Exactly why the rate of female public sector employment should be two-thirds higher than that of males is unclear; however, such differences in the sectoral composition of employment are very likely to contribute to a gender pay gap.
<Insert Table 1 here> <Insert <Insert Table 3 here>
The pattern of labour market entry for both male and female completers is given in Table 4 . Around 70 per cent of the cohort entered the labour market following their undergraduate studies with just over a fifth entering after one year of postgraduate study with the remaining 6 per cent staying on for longer periods. The pattern is remarkably similar for both males and females. Obviously given that the majority of our cohort are likely to have completed their undergraduate studies between 1994 and 1995, the level of post graduate labour market experience will decrease from around six years for those entering the labour market immediately following a HND, to around five years for a degree entrant, to less than one year for those staying on for a further four years to study, for instance on Masters and PhD programmes. 5 Given that well over 90 per cent of the cohort has been active in the labour market for approximately four years the persistence of the incidence of overeducation from first to current employment would suggest that the phenomenon is likely to be nontransient in nature. On the demand side, the majority of employers will have had ample opportunity to adjust their production techniques to any changes in relative supply whilst on the supply side, search frictions no longer provide a valid explanation for the existence of overeducation.
<Insert Table 4 here>
Overeducation and the wage distribution
A good preliminary indication of the relationship between overeducation and ability is achieved by plotting the incidence of overeducation within the various quantiles of the wage distribution for both males and females (Figure 1 ). There is certainly evidence to support the notion that overeducation is heavily inversely correlated with ability as, on average, over 50 per cent of males and 60 per cent of females in the bottom two quantiles of the wage distribution are classified as being overeducated. The incidence 5 Experience is calculated as age -years in full-time schooling.
of overeducation does fall of rapidly thereafter, however, it does not disappear and it remains a relatively significant presence in all segments of the wage distribution, particularly for males. Within the mid ability range of the distribution between the 4 th and 6 th quantile, the average incidence stands at 14 per cent for males and 23 per cent for females. At the highest ability end of the spectrum i.e. the top three quantiles, the average male incidence rises again to over 20 per cent of males whilst for females it continues to fall back to just over 10 per cent. This demonstrates, at least in relation to the incidence of overeducation if not its impacts, that it is incorrect to characterise the phenomenon as merely reflecting lower ability. Whilst it is correct to state that the incidence of overeducation is heavily concentrated amongst lower ability graduates it is most definitely not exclusive to them.
Empirical Analysis
Full data was available for 401 males and 526 females. On the grounds that faculty studied in and sector employed are likely to be correlated, detailed sectoral dummies were excluded from the analysis on efficiency grounds. However, on the basis that public sector is likely to be related to all faculties on a relatively equal basis a dummy control was included.
As a preliminary step, OLS wage equations both for males and females were estimated, the results of which are given in Table 5 . Both models are relatively well specified explaining between 29 per cent (males) and 39 per cent (females) of the variation in earnings. Comparing the male and female models, the first thing that becomes apparent is that males were found to experience a negative return of around however, such additional human capital investments had no apparent effect on female graduate earnings. There was some evidence to suggest that female graduates benefit from more labour market experience whilst male graduates did not. At first glance, the finding of a negative return to additional male schooling certainly runs contrary to a priori reasoning. However, the most obvious explanation is that postgraduate qualifying males are earning lower wages as they are at an earlier stage of their careers and thus more likely to be undergoing training. The lack of a similar effect amongst female graduates may be due to their much heavier concentration within the public sector where employer preferences are likely to be much less sensitive to differences in human capital characteristics and / or training effects are likely to be less pronounced. This hypothesis will be tested more fully at a later stage.
In relation to the employment mismatch dummy, overeducated males were found to earn 11 per cent less than their well matched counterparts; however, the pay penalty was less than half that experienced by females, with overeducated females earning almost 23 per cent less than adequately matched females. The regional dummy indicates that graduates choosing to remain within NI for employment purposes will earn between 22 and 29 per cent less than their counterparts employed in other regions, again the penalty was highest for females. Males working in the public sector earned 18 per cent less relative to those employed in the private sector, conversely there was only weak evidence of any similar penalty amongst female graduates; public sector female employees incurred a wage penalty of just 5 per cent, however, the result was significant at a 90 per cent level only.
As expected, A level point score was highly significant indicating that higher ability graduates earned substantially more, for instance, a male graduate with three A's at A level earned 19 per cent more than a male graduate with 3 grade D passes, the comparable gap for females was lower at 12 per cent. In relation to our analysis the result confirms our expectation that an individual's position within the wage distribution will be positively related to their level of innate ability. Turning to the impact of marital status and domestic responsibilities, it was found that married females with children earned almost 16 per cent more than females without caring responsibilities (no comparable effect was found for males). The result is certainly interesting and throws up two potential explanations; firstly, the result is potentially a consequence of a self-selecting process whereby only female graduates in high paying <Insert Table 5 here>
In order to assess the extent to which the impacts of overeducation may have varied throughout the male and female wage (ability) distributions, the above OLS equations were re-estimated in QR form and the results are given in Tables 6 and 7 . The QR models were estimated with the same controls as the OLS specification; however, for convenience purposes, only the results with respect to the key human capital variables are reported, nevertheless, the effects of the other exogenous variables remained relatively stable within the QR analysis. The model for males reveals that the OLS results vis-à-vis the reported returns to acquired schooling and overeducation mask a considerable amount of variation in their distributional impacts (Table 6 ). The negative returns to acquired schooling are confined extensively to the upper segments of the earnings distribution increasing from -7.1 per cent per additional year of acquired schooling in the seventh decile to -12.6 per cent in the ninth decile. The fact that the negative returns are concentrated in the upper deciles would suggest that these presumably higher ability students do tend to be accessing higher quality employment thus lending support to the hypothesis that the negative wage effects on acquired schooling most likely derive from lower training wages. In terms of the overeducation penalty, the affects of this are largely concentrated in the lower and mid ranges of the distribution. The pay penalty associated with job under-utilisation falls off dramatically as we move up the wage distribution from -34.9 per cent in the bottom decile to -14.1 per cent in the fifth decile, there is no evidence of any overeducation pay impacts in the top third of the male distribution.
However, it may be that the inclusion in the analysis of those students holding postgraduate qualifications may be distorting the QR results as it may be too early in their careers to assess the impact of overeducation on their earnings. To guard against this the regressions were re-estimated to include only those males who entered the labour market immediately after obtaining their initial HE qualification (n=274) implying that most of the cohort had been active in the labour market for between 5 and 6 years. The QR results for the more experienced sample are given in Table 7 and not surprisingly, the negative effects associated with postgraduate schooling disappear, more importantly however, the concentration of overeducation impacts remains predominantly located within the lower and mid deciles of the male wage distribution. The overeducation impacts appear robust given that their relative magnitude within the various deciles of the wage distribution remained broadly unchanged.
The results suggests that, relative to their well matched counterparts, overeducated males in the high ability segments of the wage distribution do not suffer a wage disadvantage despite the fact that they represent over a fifth of this section of the sample. From a theoretical perspective these results suggests that job characteristics are largely unimportant and that high ability overeducated male graduates are in jobs that have sufficient flexibility so as to allow them to earn their full marginal product, thus supporting the predictions of HCT. However, low and mid ability male graduates classified as overeducated suffer a wage penalty relative to the well matched suggesting that job characteristics, as provide by the overeducation dummy, are placing a productivity ceiling on earnings, a finding consistent with an assignment interpretation of the labour market 6 .
Thus, to the extent that both the incidence and the impacts are greater in the lower quantiles of the wage distribution, the male QR results lend some support to the hypothesis that overeducation is more predominant amongst lower ability male graduates and thus may, at least to some extent, reflect lower skill levels. The analysis therefore re-enforces the importance of including explicit controls for unobserved skill heterogeneity, where possible, in order to avoid overstating the wage impacts of the phenomenon. However, there is also evidence to suggest that, relative to their well matched counterparts, male graduates of average ability are also being penalised as a result of overeducation implying that it is incorrect to characterise male graduate overeducation as a being exclusively confined to lower ability / low skilled workers.
<Insert Table 6 here>   <Insert Table 7 here>
Turning to the QR results from the total female sample, as was the case in the OLS regression there are no negative and significant returns to acquired schooling in any section of the female wage distribution, in fact there is weak evidence of standard positive returns to both acquired schooling and experience in the upper mid-range of the distribution (Table 8) . Nevertheless, the most striking aspect of the model is the consistency of the overeducation effect throughout the length of the female wage distribution. The penalty to overeducation remains highly significant beginning at -21.7 per cent in the first decile before rising to approximately -30 per cent between the third and seventh deciles before falling off to -16.1 and -13 per cent in the eighth and ninth deciles. It should also be noted that, as was the case for males, these results also remained consistent when the analysis was restricted to females who entered the labour market immediately on gaining their first degree (n=380) 7 . Thus, in contrast to male graduates, across all ability levels, relative to their well matched peers, females who are overeducated suffer a very substantial wage disadvantage.
The results suggest that preferences and thus the occupational choices made by male and female graduates differ substantially. In order to assess the extent to which the differential overeducation effects were contributing to the gender wage gap an Oaxaca decomposition 8 was estimated and whilst it was found that overeducation contributed only slightly to the explained wage gap (6 per cent), over 40 per cent was related to regional labour market effects. The differential impact of regional location becomes clearer when we look at the employment destinations of NI domiciled graduates cross-tabulated with location of study (Table 9 ). Male students were more likely to study outside the region and less likely to return, in addition male graduates who studied within NI were more likely to out migrate for reasons of employment. The decomposition also revealed that the higher levels of female concentration within the public sector accounted for a further 16 per cent of the explained gap. The reluctance of female graduates to migrate and their increased tendency to enter the public sector is likely to be related to females trading off career progression for future family considerations. However, such preferences and patters also contribute heavily to the gender wage gap and, as the evidence here suggests, are likely to leave female graduates much more heavily exposed to the negative impacts associated with overeducation.
The results suggest that the graduate labour market is segmented according to gender; however, in contrast to the model developed by Frank (1978) , it would seem that the process begins prior to entering a dual earner household.
From a theoretical perspective, the results from the female QR regressions lend support to an assignment interpretation of the labour market as they suggest that job requirements, as proxied by overeducation, impose a productivity / earnings ceiling that prevents female graduates from earning a wage equating to their marginal product. This is perhaps not surprising given the high concentration of female graduates within the public sector where employers are much more constrained with respect to the extent to which they can adapt job characteristics to match the skill attributes of employees. Nevertheless, and more importantly, the results also suggest that female graduate overeducation is not readily explained as a consequence of lower ability / skill levels.
<Insert Table 8 here>   <Insert Table 9 here>
Summary and conclusions
The analysis utilised data on a cohort of graduates to examine the extent to which both the incidence and impacts of overeducation varied by ability level. The sample was relatively homogenous in terms of both acquired schooling and experience thus allowing us to use an individual's position within the wage distribution as an indicator of their unobserved ability. It was found whilst the incidence of overeducation was very heavily concentrated amongst lower ability segments of the wage distribution, it was by no means exclusive to them, with over 20 per cent of males and 10 per cent of females in the top three quantiles classified as overeducated.
Evidence from the quantile regressions also revealed that, relative to their well matched counterparts, lower and mid ability graduates experienced a significant wage disadvantage. In addition there was evidence to suggest, that, irrespective of their ability levels, overeducated females earned significantly less than their well matched counterparts.
The work demonstrates that, whilst accepting the importance of attempting to control for skill heterogeneity in any study of overeducation, it is an oversimplification to characterise the phenomenon as merely reflecting lower ability levels. Within both labour markets, but particularly with respect to females, both the incidence and impacts of the phenomenon extended well beyond the lower ability segments of the wage distribution. Perhaps more importantly the analysis demonstrates that the distributional impacts and thus the determinants of overeducation are likely to be quite distinct within the separate graduate labour markets. A possible explanation for the perverseness of overeducation impacts within the female distribution may lie in the increased likelihood of females to enter public sector employment and their apparent reluctance to migrate, however, such factors are likely to be linked to occupational choice and specifically to maintaining the balance between work and future family commitments. 
